Intentional, so-called "altruistic," bequests have received the most attention in the literature. In an altruistic model, a parent cares about his children's utility as well as his/her own, determining his/her bequest plans accordingly. It seems almost assured that such behavior is important for the wealthiest households. Most datasets, including the HRS, cover mainly middle-class households, however. For the middle class, altruistic transfer motives may be inactive. Indeed, papers that have searched for evidence of altruistic transfers have found at most mixed support (e.g., Altonji et al [1992, 1997] , Laitner and Juster [1996] , Laitner and Ohlsson [2001] , and others).
"Accidental bequests," which arise when a household dies with unannuitized assets remaining but no specific intent to leave an estate, have also received attention (e.g., Kotlikoff and Spivak [1981] , Davies [1981] , Hurd [1989] , Friedman and Warshawsky [1990] , and others). A new literature (e.g., Laitner and Stolyarov [2012] , DeNardi et al [2010] , and Sinclair and Smetters [2004] ) expands the model to include health concerns in old age. In the simplest case, accidental bequests arise randomly in the population of parent households. Purely random transfers could not explain the high conditional probability of an inheritance in the HRS described above. On the other hand, a mixture of intentional and accidental bequests could, and we look for evidence of that eventuality. The more sophisticated models of unintentional bequest behavior in the more recent literature are another possibility that we consider.
Turning to results, we first examine the degree to which mating is assortative in terms of spouses tending to come from similar economic backgrounds. We provide evidence from the HRS. The degree to which mating is assortative on backgrounds has a bearing on the remainder of our analysis.
Second, we present a model of household behavior that incorporates both intentional and accidental bequests, we derive a simple probit-equation formulation describing inheritance receipt, and we estimate the probit's parameters from HRS data. As stated, we focus on data on the inheritances of financial respondents. We argue that a hallmark of intentional bequests is dependence on the relative lifetime resource ratio of donors versus benefactors, and we use the HRS to derive a 5-part summary of parent-to-child relative resources.
We find some support for intentional bequest theories: a higher ratio of parent-to-child lifetime resources seems positively associated with a higher (parental) bequest. But, the evidence seems limited.
We do find fairly strong evidence of a reduction in bequest activity at the very lowest parent-to-child resource ratios -and we suggest that accidental bequest behavior may provide the explanation.
Third, the HRS enables us to distinguish which financial respondents report that their spouses have received inheritances. The frequency of own inheritance is double, conditional on reporting an inheritance for one's spouse (see Laitner and Sonnega [2010] ). This might seem to point to a combination of strongly assortative mating and intentional bequest behavior. We argue, however, that an accidental bequest model that is more sophisticated than the simplest variants may provide a better explanation.
The organization of this paper is as follows. Section 2 examines evidence within the HRS of assortative mating on economic background. Section 3 presents our theoretical model, which has both intentional and accidental intergenerational transfers. We argue that this framework is needed since the two types of bequests will likely be intermixed in practice. Section 4 presents our empirical analysis. Section 5 concludes.
2 Assortative Mating. It seems possible that if one spouse has inherited, the other is likely to have had an inheritance as well. A possible reason is a combination of assortative mating and intentional-bequest behavior: if parents and parents in-law tend to have similar circumstances, we would not be surprised to observe child households either receiving no inheritance at all or inheritances from both sets of parents. There is a great deal of evidence that people tend to choose marital partners with attributes and backgrounds similar to their own (e.g., Laitner [1991] ).
1 For example, spousal educational attainments tend to be very strongly correlated. This section examines assortative mating with respect to a particular aspect of economic background that Section 3 shows should be highly related to intentional bequest behavior.
In 1994, the HRS asked both members of each couple about their parents' standard of living relative to their own. The questions were as follows.
W5851 When your parents were your age, were their living standards (1) higher, (2) In all, we have data for 3,582 couples in which both spouses answered W5851 (with responses in the set {1 , 2 , 3}). Table 1 presents results. The columns correspond to the original-sample member of the couple and the rows to the original-sample member's spouse. The row and column sums in Table 1 are nearly identical. If we average the two lists of probabilities to column vector v, the matrix vv provides the expected population fractions under purely random mating. See Table 2 . Though Tables 1-2 appear surprisingly similar, that is partly due to the very large fraction of individuals reporting that their parents had a lower standard of living than their own. A chi-squared test that Tables 1-2 are identical, in fact, rejects, yielding a statistic 89.78 -the 1% critical value, with 8 degrees of freedom, being 20.1.
There is some evidence of assortative mating: the (higher , higher) entry for Table 1 , for instance, is 2-3 times the same for Table 2 . On the other hand, with purely assortative mating, the outcome would be Table 3 -with principal diagonal v, and zeros elsewhere. Yet, Table 3 is clearly not a good description of our data.
We attempt to assess the degree of assortativity in more detail as follows. We want to use all 3 survey questions: W5851-53. We construct a 5-part scale: (1) corresponds to response "lower" for W5851 and "much lower" for W5853; (2) corresponds to "lower" for W5851 and "no" for W5853; (3) corresponds to "same" for W5851; (4) corresponds to "higher" for W5851 and "no" to W5852; and, (5) corresponds to "higher" for W5851 combined with "much higher" for W5852. Let f (x , y , ρ) be the bivariate normal density for (x , y) if the individual means are 0, the standard deviations 1, and the correlation ρ ∈ [−1 , 1]. Let y ∈ {1 , ..., 5} be the sample member's answer to W5851-53; and, let x ∈ {1 , ..., 5} be the same for the spouse. We want to estimate (λ 1 , ..., λ 4 , ρ) such that
We use a bivariate probit model. The probit analysis has several advantages over comparisons of tables. On the one hand, it allows us to use observations in which a respondent provides an answer to W5851 but not W5852 or W5853. In such cases, we can expand the range of integration for, say, y, to λ j+1 to λ j 1 . On the other hand, it allows us to treat couples with, say, (x , y) = (3 , 4) − as "close" to the assortative outcome despite x = y. Table 4 presents maximum likelihood estimates. The estimate of ρ is
With random mating, ρ = 0.00; perfectly assortative mating implies ρ = 1.00. Our estimate is in-between. If we assume that mating is very highly assortative, evidently parental standard of living is only one of many characteristics governing choice of marital partner. Our analysis below makes use of questions W5851-53, and we use Table 4 to aid in our interpretations.
3 Joint Model of Altruistic and Accidental Bequests. Our plan is to develop a composite model that emphasizes the two main theories of private intergenerational transfers, i.e., the Barro-Becker altruistic model of intentional bequests and the KotlikoffHurd-Friedman-Warshawsky model of accidental bequests.
Digressing for a moment, intentional bequests can be either "altruistic," in which the donor cares about both his/her own lifetime utility and the utility of his/her descendants, using a comparison of the two to determine the bequest amount, or what we might call "egoistic," in which case the donor derives pleasure from making a transfer regardless of its effect on his/her descendants' utility. Empirical analysis of altruistic transfers requires information on economic resources for several generations in each family line; analysis of egoistic transfers, in contrast, only requires information on the donor's wherewithal. The accidental-bequest model is inherently egoistic in nature. In this paper, we actually want to contrast the altruistic and egoistic theories -grouping egoistic intentional bequests with Variables with *, **, and *** are significant at the 10, 5, and 1% level, respectively. accidental bequests.
3 Accordingly, we henceforth use the terms "intentional bequests" and "altruistic bequests" synonymously.
Consider a single-person household with a maximal life span of two periods. The household has an adult child, whose life span overlaps the parent for one period. For simplicity, set the interest rate to zero. The parent household's probability of surviving one period is 1; the probability of second-period-of-life survival is p ∈ (0 , 1). The parent household weights its second-period utility with A > 0, and its own benefit from its adult child's utility with A · B > 0. Let a > 0 be the parent household's lifetime earnings, all of which arrive in its first period of life, plus its inheritance (if any), which also arrives in the first period of life (i.e., "a" stands for the parents' "assets.") Let s be the parents' savings carried from period 1 to 2 of life, let y be the adult child's earnings, and let b ≥ 0 be the parent household's intentional bequest. Assuming a logarithmic flow-of-utility function, the parent household's expected lifetime utility, as viewed from its first-period of life, is
For any s, the parent household chooses b ≥ 0 to maximize
First-order conditions yield
For simplicity, we treat all variables as nonstochastic.
Second-period-of-life utility for the parent household is
We can see that v(. , .) is increa sing i n s and concave.
4
The parent household's first-period-of-life problem is
Let the optimal s be s * = s * (a , y) .
We can see that s * (. , .) is homogeneous of degree 1, increasing in a, and decreasing in y. The parent household's expected actual amount bequeathed is
We can see that b * (. , .) is homogeneous of degree 1, increasing in a, and decreasing in y. Using the homogeneity of degree 1, divide (8) through by a:
If B = 0, we have an accidental-bequest model. In that case, s * (. , .), and hence b * (. , .), depends upon a but not y. Hence, when B = 0, b * /a is a constant. If B > 0, we have an intentional-bequest model. Even in the latter case, however, (8)- (9) show that actual bequests are a mixture of accidental and intentional transfers.
Despite its simplicity, the simple model illustrates 3 important points. First, it shows that the parent household's altruistic bequest depends, negatively, upon y/a. The higher the parent resources relative to the child's, the larger the altruistic bequest the parent will want to make. This dependence on intergenerational resource comparisons is a hallmark of the altruistic model. Second, we see the potential importance of the non-negativity constraint b ≥ 0. Even if A · B > 0 -so that the parent household cares about its adult child -a high y/a may still lead the parents to want to extract resources from the child rather than to make a positive bequest. The non-negativity constraint will bind in the latter case. When we observe a zero bequest in the population, that does not necessarily indicate an absence of altruism. Third, the model shows that accidental bequests occur stochastically -when life is short. A positive accidental bequest does not indicate whether the donor household would have made an altruistic bequest had it lived longer.
4 Empirical Analysis. We estimate a linearized version of (9) .
As stated, questions W5851-3 potentially provide five discrete measures of y/a. Drop those with the highest ratios (i.e., those with W5851=2 and W5853=1), and let the remaining four categories determine, for the financial respondent of child household i (i.e., respondent household i in our HRS sample), a system of dummy variables {x i2 , x i3 , x i4 , x i5 } as follows:
1 , if W5851=2 and W5853=5, x i2 = 0 , otherwise, W5851=3,
, if W5851=1 and W5852=5, x i4 = 0 , otherwise,
If, for example, the financial respondent of child household i reports that his/her parents' standard of living was much higher than his/her own, we have x i2 = 0 = x i3 = x i4 and x i5 = 1. Let
Intentional bequest behavior in (9) implies
accidental bequests (i.e., egoistic behavior) alone would lead to
In the intentional-bequest case, (9) might imply that only parents whose lifetime resources are above their children's are likely to surmount the non-negativity constraint on b; hence, we might, for example, find
Accidental bequests will affect the magnitude of α 1 but not, in our simple model, α j , j > 1.
Rescale to
Then i ∼ N (0 , 1) .
A positive bequest requires
j=1
We have P rob{
where Φ(.) is the cumulative distribution function for the standardized normal. The absence of a bequest for household i implies the opposite sign in (16) , for which the probability is
We use maximum likelihood estimation. Let
We solve
Tables 5-6. Tables 5-6 present results. In Table 5 , we use the 5-part dichotomy from W5851-53; in Table 6 , we use a 3-part split from W5851 alone. In all cases, we use 1992 married couples all of whose parents are deceased. Tables 5A and 6A use unweighted data;  Tables 5B and 6B employ HRS household weights. The first column of Table 5A uses a single regressor, a constant. Laitner and Sonnega [2010] show that the frequency of inheritances (for financial respondents) is 0.20-0.25; hence, we expect the coefficient of the constant in our probit to be negative. In words, in the probit, we have a normal random variable with standard deviation 1. Realizations that are negative are associated with zero inheritances. The β 1 < 0 in column 1 shifts the mean of the normal distribution to the left. We need it to be far enough to the left that the probability of a positive realization is only 0.20-0.25. The sign and the magnitude of our estimated β 1 , therefore, make sense.
Turning to Table 5A , column 5, we can see that the monotonicity that we expectedrecall (11) -fails. With the weighted sample of Table 5B , on the other hand, monotonicity almost holds, and all but one of the coefficients is significantly different from 0 at the 5 percent level.
5 On balance, the intentional bequest model receives some support, especially in Table 5B , column 5 .
The text suggests that we would not be surprised to see β 2 = 0 = β 3 -recall (13). The latter definitely does not arise. In fact, with the unweighted sample,
The same is roughly the case in Table 5B as well. The lowest parent relative income category is omitted; hence, we might conclude that bequest behavior disappears for parents who are quite poor relative to their children, but is fairly even for the remainder of the population. Columns 2-4 of Tables 5A-B do nothing to dispel this impression. On the whole, (21) does not seem consistent with the spirit of the altruistic model. Furthermore, even to have children with a 50:50 chance of receiving an inheritance, we need β j · x ij = 0, and the latter never comes close in Tables 5A-B -even with x i5 > 0. Results in Tables 6A-B are similar, though monotonicity seems even more tenuous. An accidental bequest model more sophisticated than (9) could be consistent with the probit outcomes. Laitner and Stolyarov [2012] , DeNardi et al [2010] , and Sinclair and Smetters [2004] suggest models in which although parents are life-cycle savers, they prepare not only for routine consumption in retirement but also for health emergencies. Households with low income may make modest preparations in the latter regard, planning to rely upon Social Security, SSI, Medicare, and Medicaid. These households, consequently, will tend to have low and infrequent accidental bequests. Remaining households will have accidental bequests if their medical expenses are low and their longevity short. Such models could offer an explanation of (21). Variables with *, **, and *** are significant at the 10, 5, and 1% level, respectively. Variables with *, **, and *** are significant at the 10, 5, and 1% level, respectively. Variables with *, **, and *** are significant at the 10, 5, and 1% level, respectively. Variables with *, **, and *** are significant at the 10, 5, and 1% level, respectively.
Conditional Bequests. Laitner and Sonnega [2010] find that financial respondents who report any inheritance from their in-laws tend to be more likely to report inheritances from their own relatives as well. Laitner and Sonnega suggest that this might be evidence of intentional bequest behavior: with assortative mating, intentional bequests are likely to occur in pairs, if at all, whereas pairs seem quite unlikely for the simplest accidental bequest model. A back of the envelope calculation (Laitner and Sonnega [2010, sect.6] ) suggests that one could explain the conditional frequencies in the data if approximately one-third of inheritances are intentional -and mating is strongly assortative. This section examines conditional inheritances.
Call Laitner and Sonnega's [2010] conjecture hypothesis H 1 . Several types of evidence in the present paper cast doubt on H 1 , as follows. (i) H 1 requires virtually perfectly assortative mating, at least among heirs to altruistic bequests. Section 2 above does find evidence of assortative mating: the estimated correlation coefficient for spousal economic backgrounds is ρ ≈ 0.2, which is highly significantly different from 0. However, it is also highly significantly different from 1.0 -or even from 0.5. Hence, the degree of assortativity needed for H 1 seems in doubt. (See also Tables 1-3 above.) (ii) H 1 requires that a minority, say, 5-7% of the sample, receive altruistic transfers. Evidence of the implied monotonicity of β 2 ,...,β 5 seems weak in Tables 5-6 . What is more, under H 1 we would not be surprised to find a coefficient pattern resembling (13) . Yet, Tables 5-6 provide no support for (13) . Consider a modified version of H 1 , which we call H 2 . The elements of H 2 are: (a) children of the poorest parents tend to receive bequests less frequently than others; (b) children of the poorest parents tend to mate with each other; and, (c) mating within row 1 of Table 7 -and within rows 2-5 -is random.
H 2 could be consistent with "sophisticated" assortative mating, as described above. We have noted that Tables 5-6 do provide support for property (a). Property (b) is a weaker version of assortativity than H 1 requires -hence it may be more consistent with Section 2.
The underlying puzzle that we want to explain is the high conditional probability of financial-respondent inheritances. We have
Laitner and Sonnega [2010] find few reports by financial respondents of inheritances for their spouses. Assume that this is due to poor reporting and that in the actual population we have
The conditional probability of interest is P rob(χ i = 1 | χ SP i = 1). Laitner and Sonnega [2010] estimate its value to be in the range 0.40-0.45, whereas their estimate of the unconditional probability, P rob(χ i = 1), is only 0.20-0.25.
Our regressions of Tables 5-6 imply a higher probability of inheriting for financial respondents in rows 2-5, Table 7 , than row 1. Noticing that Table 7 , column 1, shows that row 1 comprises slightly over one-half of our sample, assume, for illustration, that
where χ 
Assume (26) . Given H 2 , (23) and (26) 
0.2 0.20 Thus, H 2 seems to be able to explain the high conditional probability in the data rather straightforwardly. On the basis of Tables 1-7 , we favor it, at this point, over H 1 .
5 Conclusion. We have studied data on the private intergenerational transfers of respondents in the original HRS cohort. As Laitner and Sonnega [2010] show, these data are unusually comprehensive.
We set up a simple model that includes both altruistic and accidental bequests. We argue that looking for one type of bequest behavior in isolation may be futile, as the two could easily be intermixed in practice.
We find some evidence of altruistic bequest behavior, but the support seems limited. The HRS enables us to trace the origin of individual inheritances, and earlier work suggested that there are anomalously many paired inheritances for both spouses within couples. The present paper suggests that a model of accidental bequests somewhat more sophisticated than the simplest case may be able to account for the pairing.
In general, we find several additional types of support for the modified accidental model of bequests. First, correlations of economic background between spouses seem positive but hardly exact. Our framework with accidental bequests is less demanding in this respect, and, thus, it may provide a better fit with the evidence. Second, our regressions show differences in inheritances between respondents with the poorest parents and everyone else -but not differences between respondents with very prosperous, as opposed to moderately prosperous, parents. An altruistic theory of bequest behavior would seem to imply that the second type of difference should be apparent. The modified accidental model would not -but it does suggest an explanation for differences of the first variety.
